REMARKS 

Claims 25-63 were pending and examined in the Office Action dated August 4, 
2003. Claim 43 was allowed, claims 25-37, 39 and 44-63 were rejected, and claims 38, 
40-42 were objected to in that Office Action. Claims 64-67 have been added by this 
Amendment. No other claim amendments have been made in this response. 
Accordingly, claims 25-67 are now pending in this application. No new matter has been 
added by this response. Applicant respectfully requests reconsideration of this 
application. 

REJECTIONS UNDER 35 U.S.C. S 112 

Claims 30, 33 and 39 were rejected under 35 U.S.C. § 1 12, second paragraph as 
being indefinite. Applicant respectfully traverses this rejection. Regarding claim 30, 
Applicant submits that the meaning of the terms "composites," "swaged" and "to sinter 
grains of the medical device together" would be known to one of ordinary skill in the art 
of coating medical devices in view of the context of Applicant's specification. Applicant 
has attached hereto, by way of example and not meant to be limiting, pages 86, 87, 421, 
470 from the American Society for Metals 1 (ASM) Materials Engineering Dictionary (1st 
ed., 1992) containing representative definitions for the terms "composite material," 
"swage" and "sinter." Accordingly, Applicant respectfully requests that the rejections 
under § 1 12, second paragraph be withdrawn. 

REJECTIONS UNDER 35 U.S.C. S 102 

Claims 25, 29, 31 and 37 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by Schwartz et al. (US 6,368,658). Applicant respectfully traverses these 
rejections. In order to maintain a rejection under §102, the Office must show that each 
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and every element of Applicant's claimed invention is disclosed in the cited reference. 
Applicant submits that Schwartz '658 does not teach or suggest using a thermal spray 
process to coat a medical device as claimed by Applicant. Foremost, the apparatuses 
shown in the figures of Schwartz '658 are incompatible with a thermal spray process. 
The "plasma coating" discussion at col. 1 1, lines 3-36 does not teach plasma spraying as 
disclosed (FIG. 13) and claimed by Applicant. By way of illustration and not meant to be 
limiting, page 321 from the ASM Materials Engineering Dictionary is provided and 
contains a definition and a schematic of a conventional plasma spray process. In 
addition, the other coating processes in Schwartz '658 that were referenced by the 
Examiner are not thermal spray processes as claimed by Applicant. Thus, Applicant 
respectfully submits that the Examiner's rejection of claims 25, 29, 31 and 37 under §102 
is improper and should be withdrawn. 

REJECTIONS UNDER 35 U.S.C. $ 103 

CLAIMS 25, 26, 28-31, 36, 44-59, 61 and 63 

Claims 25, 26, 28-31, 36, 44-59, 61 and 63 stand rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Schwartz '658 in view of Chow et al. (US 6,447,848). 
Applicant respectfully traverses these rejections, and disagrees with several of the 
assertions in the Office Action (each of which are not addressed in this response). As 
discussed herein regarding the §102 rejections, Schwartz '658 does not teach a thermal 
spray process. Moreover, Applicant submits the apparatuses of Schwartz '658 are 
incompatible with the thermal spray process of Chow '848, which requires the use of a 
flame 13. Thus, Applicant respectfully submits that the Examiner's rejection of claims 
25, 26, 28-31, 36, 44-59, 61 and 63 under § 103 is improper and should be withdrawn. 
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CLAIMS 25-27, 31-32 and 34-37 



Claims 25-27, 31-32 and 34-37 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Helmus et al. (US 2002/0032477) in view of the article by Herman et 
al. "Thermal Spray: Current Status and Future Trends" (MRS Bulletin, July 2000, pp. 17- 
25). Applicant respectfully traverses these rejections, and disagrees with several of the 
assertions in the Office Action (each of which are not addressed in this response). The 
Examiner acknowledges that Helmus '477 does not teach thermal spray process as 
claimed by Applicant. Even if modifying the Helmus '477 device with the disclosure of 
Herman did teach Applicant's claimed invention, which it would not, there is no teaching 
or even the faintest suggestion to combine the references. 

There is no teaching or suggestion in Helmus '477 to use a thermal spray process. 
Applicant respectfully submits that Herman's reference to "nonthermal" methods does 
nothing to provide motivation for one having ordinary skill in the art to "employ the 
processes of Herman when making the coated stents of Helmus." To support an 
obviousness rejection there must be some suggestion or motivation to modify a reference 
or combine reference teachings — see MPEP § 706.02(j). The fact that references can be 
combined or modified is not sufficient to establish prima facie obviousness ~ see MPEP 
§ 2143.01 . In addition, merely because the claimed invention may be within the 
capabilities of one of ordinary skill in the art is not sufficient by itself to establish prima 
facie obviousness — Id. Moreover, the prior art must suggest the desirability of the 
claimed invention — Id. There is no such suggestion in the cited references. Without 
such a teaching or suggestion to combine the references, the Examiner is using improper 
hindsight to glean from Applicant's teachings that which is not disclosed in the prior art. 
See In re Fine , 837 F.2d 1071, 1074 (Fed. Cir. 1988). Thus, Applicant respectfully 
submits that the Examiner's rejection of claims 25-27, 31-32 and 34-37 under § 103 is 
improper and should be withdrawn. 
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CLAIMS 25, 28 and 61-62 



Claims 25, 28 and 61-62 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the article by Herman in view of Simm et al. (US 4,68 1,734). 
Applicant respectfully traverses these rejections, and disagrees with several of the 
assertions in the Office Action (each of which are not addressed in this response). 

Applicant respectfully submits that the Examiner has not properly carried the 
Office's burden under § 103, as outlined in Sections 1 1 and 13 of the present Office 
Action so as to allow Applicant to provide a meaningful response. The Examiner's 
argument in Section 15 of the present Office Action merely addresses the failure of 
Herman to teach coatings having certain grain sizes as claimed by Applicant (claims 61, 
62). The rejection says nothing relevant regarding claims 25 and 28. 

The Examiner acknowledges that Herman does not teach the grain sizes in the 
coatings as claimed by Applicant. Even if modifying the spray process of Herman with 
the disclosure of Simm '734 did teach Applicant's claimed invention, which it would not, 
there is no teaching or suggestion to combine the references. The abstract of Simm '734 
regarding "resistance to pulling by traction" (bond strength) is not relevant motivation. 
Moreover, the Simm '734 thin specification merely teaches the uses of certain grain sizes 
in the feedstock powder (see, e.g., col. 1, lines 43-47), and does not teach particular grain 
sizes of finished coatings. Thus, one having ordinary skill in the art would not learn from 
Simm '734 how to modify Herman so as to possess Applicant's claimed invention. Thus, 
Applicant respectfully submits that the Examiner's rejection of claims 25, 28 and 61-62 
under § 103 should be withdrawn. 



CLAIMS 60 and 63 

Dependent claims 60 and 63 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the article by Herman in view of Simm '734 and further in view of 
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Schwartz "658. Applicant respectfully traverses these rejections, and disagrees with 
several of the assertions in the Office Action (each of which are not addressed in this 
response). As discussed herein, the combination of Herman and Simm '734 does not 
teach Applicant's claimed invention, and Schwartz '658 adds nothing to overcome the 
deficiencies of those references. The Examiner's allegations of motivation are 
inadequate to carry the Office's burden under § 103. Again, the Examiner is using 
hindsight gained from Applicant's teachings to pick and choose from the prior art the 
novel and non-obvious combination of elements in Applicant's claimed invention. Thus, 
Applicant respectfully submits that the Examiner's rejection of claims 60 and 63 under 
§103 should be withdrawn. 



CLAIM 39 

Dependent claim 39 stands rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Noiles et al. (US 5,358,533) in view of the article by Herman. 
Applicant respectfully traverses this rejection, and disagrees with several of the assertions 
in the Office Action (each of which are not addressed in this response). Applicant 
respectfully submits that the Examiner has not properly carried the Office's burden under 
§ 103, as outlined infections 1 1 and 13 of the present Office Action so as to allow 
Applicant to provide a meaningful response. The Examiner's argument in Section 17 of 
the present Office Action merely addresses the failure of Noiles "533 to teach cold spray 
coatings, and confuses the types of materials to be processed, e.g., metal alloys vs. 
polymers. Again, the Examiner's allegations of motivation are inadequate to carry the 
Office's burden under § 103. Thus, Applicant respectfully submits that the Examiner's 
rejection of claim 39 under § 103 should be withdrawn. 
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CONCLUSION 

Applicant has added new claims 64-67 in view of the Examiner's objection to 
claims 39 and 40-42. The relevant limitations of claim 39 and 25 have been incorporated 
into claim 64. Using claim 25 as the base claim, the relevant limitations of claims 40-42 
have been incorporated into claims 65-67, respectively. Accordingly, Applicant 
respectfully submits that claims 64-67 are allowable. 

In view of the above amendments and remarks, Applicant respectfully submits that 
claims 25-67 are in condition for allowance, and that the application should be passed to 
issue. The Examiner is encouraged to contact the undersigned should there be any 
questions or resolvable matters regarding this application. 



REP:njw 
Enclosure 

Howard Hughes Center 
6060 Center Drive, Tenth Floor 
Los Angeles, CA 90045 
Telephone: (310) 824-5555 
Facsimile: (310) 824-9696 
E-mail: rperez@fulpat.com 
Customer No. 24201 

#30315 



Respectfully submitted, 



FUL WIDER PATTON LEE & UTECHT, LLP 




Ronald E. Perez 
Registration No. 36,891 
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plasma carburizing 



plastigel 



gases (Fig, 382). Pressure may or may not be used, and 
filler metal may or may not be supplied. See also nontrans- 
f erred arc, transferred arc, and welding torch (arc). 

plasma carburizing. Same as ion carburizing. 

plasma flame (welding). The zone of intense heat and light 
emanating from the orifice of the arc chamber resulting 
from energy liberated as the charged gas panicles (ions) 
recombine with electrons. See also the figure accompany- 
ing the term plasma arc welding. 

plasma-forming gas. The gas, in the plasma torch, which is 
heated to the high-temperature plasma state by the electric 
arc. See also welding torch (arc). 

plasma ion deposition. See ion implantation. 

plasma-jet excitation. In materials characterization, the use 
of a high-temperature plasma jet to excite an element in a 
sample, for example, for inductively coupled plasma 
atomic emission spectroscopy. Also known as dc plasma 
excitation. 

plasma metallizing. See preferred term plasma spraying. 

plasma nitriding. Same as ion nitriding. 

plasma spraying. A thermal spraying process in which the 
coating material is melted with heat from a plasma torch 
that generates a nontransferred arc; molten powder coating 
material is propelled against the base metal by the hot, 
ionized gas issuing from the torch (Fig. 383). 



Fig. 383 




Schematic of the plasma spray process 



plasmon. A quantum of a collective longitudinal wave in the 
electron gas of a solid. 

plaster molding. Molding in which a gypsum-bonded aggre- 
gate flour in the form of a water slurry is poured over a 
pattern, permitted to harden, and, after removal of the 
pattern, thoroughly dried. This technique is used to make 
smooth nonferrous castings of accurate size. 

plastic. A material that contains as an essential ingredient an 
organic polymer of large molecular weight; is solid in its 
finished state; and, at some stage in its manufacture or its 
processing into finished articles, can be shaped by flow. 
Although materials such as rubber, textiles, adhesives, and 
paint may in some cases meet this definition, they are not 
considered plastics. The terms plastic, resin, and polymer 
are somewhat synonymous, but the terms resins and poly- 
mers most often denote the basic material as polymerized, 



while die term plastic encompasses compounds containing 

plasticizers, stabilizers, fillers, and other additives, 
plastic deformation. The permanent (inelastic) distention of 

materials under applied stresses that strain the material 

beyond its elastic limit. 
plastic flow (metals). The phenomenon that takes place when 

metals are stretched or compressed permanently without 

rupture. 

plastic flow (plastics). (1) Deformation of plastics under the 
action of a sustained hot or cold force. (2) Flow of semi- 
solids in the molding of plastics. 

plastic foam. See preferred term cellular plastic. 

plastic instability. The stage of deformation in a tensile test 
where the plastic flow becomes nonuniform and necking 
begins. 

plasticity. The property of a material which allows it to be 
repeatedly deformed without rupture when acted upon by 
a force sufficient to cause deformation and which allows 
it to retain its shape after the applied force has been 
removed. 

plasticizer . ( 1 ) A material incorporated in a plastic to increase 
its workability, flexibility, or distensibility. Normally used 
in thermoplastics. (2) A material added to a plastic (or 
polymer) of lower molecular weight to reduce stiffness 
and brittleness, resulting in a lower glass transition tem- 
perature for the polymer. (3) A material added to an ad- 
hesive to cause a reduction in melt viscosity, lower the 
temperature of the second-order transition, or lower the 
elastic modulus of the solidified adhesive. See also 
modifier. 

plastic memory. The tendency of a thermoplastic material 
that has been stretched while hot to return to its unstretched 
shape upon being reheated. 

plastic replica. In fractography and metallography, a repro- 
duction in plastic of the surface to be studied. It is prepared 
by evaporation of the solvent from a solution of plastic, 
polymerization of a monomer, or solidification of a plastic 
on the surface. 

plastic strain. Dimensional change that does not disappear 
when the initiating stress is removed. Usually accom- 
panied by some elastic deformation. 

plastic-strain ratio (r-value). In formabiiity testing of met- 
als, the ratio of the true width strain to the true thickness 
strain in a sheet tensile test, r = ewe*. A formabiiity param- 
eter that relates to drawing, it is also known as the aniso 
tropy factor. A high r-value indicates a material with good 
drawing properties. 

plastic-zone adjustment (ry). In linear elastic fracture me- 
chanics, an addition to the physical crack size to account 
for plastic crack-tip deformation enclosed by a linear-elas- 
tic stress field. See also crack-extension resistance (KiO. 

plastigel. Aplastisol exhibiting gel-like flow properties. One 
having an effective yield value. 
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shrinkage. The highest Si3N4 strength levels are obtained by hot isostatic pressing. The components are placed 
in an autoclave and subjected to high temperature and high pressure using argon or nitrogen as the pressure 
transmission medium to consolidate either a shaped powder compact or to remove porosity from prefired RBSN, 
SSN, or SRBSN. In all cases, a small amount of sintering additive is required. 

Because of the interest of the automotive industry in SlaN^ mubh of the development work during the past few 
decades has evolved around the use of SI3N4 for various engine components. The automotive components of 
interest are turbocharger rotors, pistons, piston liners, and valves. The greatest application of Si3N4, however, 
is as cutting-tool materials in metal-machining applications, where machining rates can be dramatically 
increased by the high-temperature strength of Si3N4. See also Sialons (Technical Brief 43). 

Mechanical properties of silicon nitride ceramics 



Material 'type 



Property 


RBSN 


HPSN 


SSN 


SRBSN 


IOP-SN 


HHfMtBSN 


kip-ssn 


Siikm 


Young's modulus (£), GPa (10 6 psi) 


120-250 


310-330 


260-320 


280-300 




310-330 




300 (43.5) 


U7.4-36.2) 


(44.9-47.8) 


(37,7-46.4) 


(40.6-43.5) 




(44.9-47.8) 




Foisson's ratio (v) 


0.20 


0.27 


0.25 


0.23 


0.23- 


0.27 




0.23 


Flexural strength (<T(), MPa (ksi) at: 


150-350 


450-1000 


600-1200 


500-800 


600-1200 


500-800 


OXM200 


750-95 


25*C(77*F) 


(21. 7-50.7) 


(65.2-145) 


(86.9-173.8) 


(72.5-115.9) 


(86.9-173.8) 


(72.5-115.9) 


(86.9-173.8) 


(108.7-137.7) 


1350 °C (2460 °F) 


140-340 


250-450 


340-550 


350-450 


350-550 


250-450 


300-520 


300-550 


(20.2-49.3) 


(36.2-65.2) 


(49.3-79.7) 


(50.7-65.2) 


(50.7-79.7) 


(36.2-65.2) 


(43.5-75.3) 


(43.5-79.7) 


Weibull modulus (m) 


19-40 


15-30 


10-25 


10-20 




20-30 




IS 


Fracture toughness 


1.5-2.8 


4.2-7.0 


5.0-8.5 


5.0-5.5 


4.2-7.0 


2.0-5.8 


4.0-8.0 


6.0-8.0 


(K k ), MPaVm (ksiVST) 


(1.3-2.5) 


(3.8-6.3) 


(4.5-7.7) 


(4.5-5.0) 


(3.8-6.3) 


(1.8-5.3) 


(3.6-7.2) 


(5.4-7.2) 



Recommended Reading 

• S. Hampshire, Engineering Properties of Nitrides, Engineered Materials Handbook, Vol 4, ASM International, 1991, p 
812-820 

♦ R. Komanduri and SX. Samanta, Ceramic Cutting Tools, Metals Handbook, 9th ed., Vol 1 6, ASM International, 1 989, p 
98-104 



FIG. 526 





Single- U 
groove weld 



Sir^e-V 
groove wefd 



Examples ofsingle-U and single-V groove welds ' 

single-V groove weld. A groove weld in which each member 

is beveled from the same side (Fig, 526). 
single welded joint. In arc and gas welding, any joint welded 

from one side only, 
sinkhead. Same as risen 

sinking. (1) The operation of machining the impression of a 
desired forging into die blocks. (2) See tube sinking. 

sink mark. A shallow depression on the surface of an injec- 
tion-molded plastic part due to the collapsing of the sur- 
face following local internal shrinkage after the gate seals. 



sinter, lb densify, crystallize, bond together, and/or stabilize 
a particulate material, agglomerate, or product by heating 
or firing close to but below the melting point (Fig. 527). 
Often involves melting of minor components or con- 
stituents, and/or chemical reaction. Also, the product of 
such firing. 

sintered density. Hie quotient of the mass (weight) over the 
volume of the sintered body expressed in grams per cubic 
centimeter. 

sintered density ratio. The ratio of the density of the sintered 
body to the solid, pore-free body of the same composition 
or theoretical density. 

sintering. The bonding of adjacent surfaces of particles in 
a mass of powder or a compact by heating (Fig. 527). 
Sintering strengthens a powder mass and normally pro- 
duces densification and, in powdered metals, recrystalli- 
zation. See also liquid phase sintering and solid-state 
sintering. 

sintering atmospheres. See protective atmosphere (2). 
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Table 65 Su per plastic pr perties f several aluminum and titaniu m all ys 

Test Umpcrmtura Strata rtte 

**** X *F Strain nit, i" 1 *BsftMiy t M 



Aluminum 



Statically recrystaltized 



AI-33CU 


.400-500 * 


752-930 


8 x 10* 4 


0.8 


400-1000 


Al-4.52n-4.5Ca 


550 


1020 


8 x I0" J 


0.5 


600 


Al-6to IOZn-l.5Mg-0.22r 


550 


1020 


io- J 


0.9 


1500 


AI-5.dZn-2Mg-l.5Cu-0.2Cr 


516 


961 


2 x 10* 4 


0.8-0.9 


UVVT" 1 ±KAJ 


Dynamically recrystailized 










Al-6Cu-0.5Zr (Supral 100) 


450 


840 


10*' 


0.3 


1000 


A14Cu-0.35Mg-0.14Si (Supral 220). . 


450 


840 


io-» 


0.3 


900 




450 


840 


5 x I0~ J 


0.5 


900 


AI-3Cu-2U.lMg-0.2Zr 


500 


930 


1.3 x I0" 3 


0.4 


878 


Titanium 












a/0 












T1-6A1-4V 


.840-870 


1545-1600 


1.3 x l0-«to 10"* 


0.75 


750-1170 


Ti4Al-5V 


. 850 


1560 


8 x 10" 4 


0.70 


700-1100 


Ti-6Al-2Sn-4Zr-2Mo 


. 900 


1650 


2 x 10- 4 


0.67 


538 


Ti-4.5AI-5Mo-l.5Cr 


871 


1600 


2 x 10" 4 


0.63-0.81 


>510 


Ti-6AI-4V-2Ni 


815 


1499 


2 x !0~ 4 


0.85 


720 


Ti-6AI-4V-2Co 


815 


1499 


2 x I0" 4 


0.53 


670 


Ti-6Al-4V-2Fe 


815 


1499 


2 x lO- 4 


0.54 


650 


Ti-5AI-2.5Sn 


. 1000 


1830. 


2 x t0~ 4 


0.49 
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Ti-15V-3CrOSo-3AI 


815 


1499 


2 x 10" 4 


0.5 


229 


TM3CM1V-3AI 


800 


1470 






<150 




750 


1380 




0.43 


150 


Ti-15Mo 


800 


1470 




0.60 


100 


CPU 


850 


1560 


1.7 x 10" 4 




115 



Fig. 589 
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Surface roughness produced by common produc- 
tion methods 



imen with a cotton ball saturated with etchant to remove 
reaction products simultaneously, 
swage. (1) The operation of reducing or changing the cross- 
section area of stock by the fast impact of revolving dies. 



(2) The tapering of bar, rod, wire, or tubing by forging, 
hammering, or squeezing; reducing a section by progres- 
sively tapering lengthwise until the entire section attains 
the smaller dimension of the taper. See also the figure 
accompanying the term rotary swage r. 

swaging. Tapering bar, rod, wire, or tubing by forging, ham- 
mering, or squeezing; reducing a section by progressively 
tapering lengthwise until the entire section attains the 
smaller dimension of the tfper. See also rotary swaging. 

swarf. Intimate mixture of grinding chips and fine particles 
of abrasive and bond resulting from a grinding operation. 

sweat. Exudation of a low-melting phase during solidifica- 
tion of metals. Also known as sweatback. For tin bronzes, 
it is called tin sweat. See also exudation, 

sweating: ( 1 ) Exudation of bearing material or lubricant due 
to high temperature. (2) A soldering technique in which 
two or more parts are precoated (tinned), the reheated and 
joined without adding more solder. Also called sweat 
soldering. 

sweating out. Bringing small globules of one of the low- 
melting constituents of an alloy to the surface during heat 
treatment, such as lead out of bronze. 

sweat soldering. See sweating (2). 

sweep. A type of foundry pattern that is a template cut to the 
profile of the desired mold shape that, when revolved 
around a stake or spindle, produces that shape in the mold. 

sweeps. Floor and table sweepings containing precious metal 
particles. 
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